Traditional species identification techniques for isolates of Haemophilus spp. require overnight incubation and are often difficult to interpret. Additional identification procedures, such as serotyping or biotyping, are usually performed only for isolates taken from spinal fluid or blood. Recent studies have associated specific biotypes with isolation site, antibiotic resistance, disease syndromes, etc. (13, 12, 1, 7), increasing the importance of accurate classification and rapid biotyping. Incorporating such testing into the workload of the clinical laboratory is currently accomplished with commercial products developed to replace conventional methodologies (11, 13, 4) .
Three commercially available systems, the 4-h Minitek Enterobacteriaceae III, the Haemophilus Trio-Tube, and the Micro-ID, were evaluated for their capacities to identify and biotype 308 Traditional species identification techniques for isolates of Haemophilus spp. require overnight incubation and are often difficult to interpret. Additional identification procedures, such as serotyping or biotyping, are usually performed only for isolates taken from spinal fluid or blood. Recent studies have associated specific biotypes with isolation site, antibiotic resistance, disease syndromes, etc. (13, 12, 1, 7) , increasing the importance of accurate classification and rapid biotyping. Incorporating such testing into the workload of the clinical laboratory is currently accomplished with commercial products developed to replace conventional methodologies (11, 13, 4) .
The present study was undertaken to evaluate the capacities of two commercial systems to identify and biotype isolates of Haemophilus spp. Respiratory isolates were used because they constitute the majority of Haemophilus spp. encountered in routine clinical specimens and provide a wide range of biotypes to evaluate. Both test systems are designed to yield results within 4 h of incubation time; therefore, their capacities to identify and biotype were compared with those of other established rapid methods, porphyrin synthesis (11) and the Micro-ID (4 (9) and has been previously described (13) .
Biotyping procedures. The inoculum for the Micro-ID (General Diagnostics, Warner-Lambert Co., Morris Plains, N.J.) was taken from an 18-to 24-h culture on CA. Inoculation and characterization of the Haemophilus spp. isolates followed methods previously described (4 to the 4-h Micro-ID system rather than to conventional biochemical tests.
Testing revealed that 38% of the isolates were both indole and ONPG negative ( Table 2) . Isolates exhibiting such biochemical characteristics could not be given a specific biotype on the basis of the limited parameters tested in either the influenzae or the parainfluenzae group. These isolates were subsequently designated as crossspecies biotypes. The ALA test was ultimately required to classify these strains by species. When the sucrose-supplemented Trio-Tube and Minitek results were compared to the identifications produced by a combination of the Micro-ID system and ALA, an agreement of 90% or greater was obtained for all systems evaluated.
DISCUSSION
The clinical relevance of establishing a definitive method of differentiation between H. influenzae and H. parainfluenzae has become more important in recent years. H. parainfluenzae has been associated with endocarditis (3, 8) and meningitis (14) . H. influenzae has been reported as a causative agent of otitis media (15) , chronic and acute pulmonary disease (12, 17) , bacteremia (2), and meningitis (13) . Because of the stability of biochemical characteristics (16), biotyping has been helpful in establishing data concerning the potential invasiveness and antibiotic resistance patterns (5) of certain strains.
After the development of a biotyping protocol (9) , results of several commercial products were compared with those obtained by more conventional methodologies. One such report (4) demonstrated that the rapid biotype results of the Micro-ID system agreed with those of a conventional system 99% of the time when tested with randomly selected isolates. That same study found that 3.9o of the total isolates were both VOL. 18, 1983 on October 11, 2017 by guest http://jcm.asm.org/ The recognized pathogen H. influenzae biotype 1, though encountered infrequently in respiratory cultures, has been reported in numerous cases of bacteremia and meningitis (13) . With increased use of biotyping techniques, a data base is emerging that shows nonbiotype 1 hemophili to be associated with beta-lactamase production (7) and bronchopneumoniae (12) ; such findings merit consideration by the clinical laboratory. H. parainfluenzae, though not prevalent in pediatric patients (17) , has been shown to be associated with peridontal diseases in adults (13) .
As additional information is accumulated and its clinical relevance is determined, biotyping of hemophili might well become a routine addition to the species identification scheme. Microbiologists must continually search for the simplest and most economical methods that produce accurate and timely results and that can keep pace with increasing demands for more clinically relevant information. This study suggests that the Haemophilus Trio-Tube and the 4-h Minitek Enterobacteriaceae III, with the addition of select biochemicals, including sucrose, would be reasonable replacements for traditional identification procedures currently used by many laboratories, making the advantages of rapid and accurate species identification and biotyping available in a single system.
